MATH 23, §3.5 + 4.3

EDGAR COSTA

SOME PARTICULAR SOLUTIONS

cy™ 4+ ey + coy = g(t)

order n with constant coefficients

Write

p(r):==c,r"+ -+ ar+c

Characteristic equation is given by p(r) =0

g(t) — RHS of (A)

y,(t) — a particular solution for (A)

apt® + -+ art + ag

t(ARtP + - At 4 Ap)

s =number of times 0 is a root of p(r)

e“t(aktk + -+ alt + ao)

5 (Agth 4 - + Ayt + Ag)

s =number of times « is a root of p(r)

e cos(Bt)(axt” + - -+ + art + ag)
_l’_
e sin(Bt) (bpt® + - + byt + by)

we can have a; orb; =0

e t* cos(Bt) (Apt* + -+ + Ayt + Ap)
+
e®t* sin(Bt)(Byt® + - -+ + Byt + By)

s =number of times « + i3 is a root of p(r)
1



1. EXAMPLE: ¢/ +o/ +y =>4+ 1

11. Homogeneous solutions.
e Homogeneous equation: v + v’ +y =0

. . 1 3
e Characteristic equation: P +r+1=0=1r = 5 + \/7_1

e General solution for the homogeneous equation:

. 3
y(t) = cre 2 sin (?t) + coe” % cos (%t)

1.2. Finding a particular solution.
g(t) =t* +1 a polynomial of degree 3
s=0,as0isnotarootof 7> +r+1(0*+0'+1+#£0)
y,(t) is of the shape Ast® + Axt® + At + Ay

yp(t) = A5t3 + Agtz + Alt + AO

yn(t) = 3Ast® + 245t + A
Gyt = 1=

(6Ast +2A,) + (3Ast? + 245t + Ay) + (Ast® + Aot® + Ayt + Ag) = t° + 1

&

Ast? + (3A3 + A)t* + (645 + 24y + At + (245 + Ay + Ag) = 1#2 + 0t + 0t + 1

1 =4 Az =1

0 =343+ Ay Ay =-3
- =

0 :6A3+2A2+A1 Al :0

1 =24+ A+ 4 Ay =7

e A particular solution for
Y +y +y=t"+1
IS
-3+ 7
1.3. Altogether.

e A general solution for
y//+y,+y:t3+1

. 3 3
Yy = cle_t/2 sin (\/7_75) + CQG_t/Q Ccos (ét) +13 =324+ 7

is
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